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Abstract of JP7252300 

PURPOSE:!© obtain a new substance with the core protein as the main constituent inert to human hepatitis virus antibody while having high antigen specificity only to the 
proteins derived from alien genes, thus useful as a human hepatitis virus antibody test reagent, etc. CONSTITUTION:This fused protein is obtained by incorporating host 
cell with a recombinant gene produced by linking a hunrjan hepatitis virus gene into the core antigen gene of duck hepatitis B virus(DHBV). Specifically, this fused protein 
can be obtained by the following processes: the DHBV antigen gene obtained from DHBV positive serum is amplified and then treated with a restriction enzyme, and the 
resultant gene Is Inserted into a plasmid vector to obtain a manifestation vector having multicloning site; subsequently, a human hepatitis B virus(human HBV) antigen 
gene treated with a restriction enzyme after amplification Is inserted into said multldoning site to obtain a manifestation vector for manifesting the human HBV antigen 
gene, and finally, this vector is transfected into a host cell such as Escherichia coti followed by making the host cells produce the aimed protein. 
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NOTICES* 



JPO and KCIPI are not responsible for any 
damages caused by the use o£ this translation. 



IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



This inventions are invention of the fusion protein which connected and created Homo sapiens hepatitis 
virogene to this using the expression vector containing a duck hepatitis B virus (it is called "DHBV for shor 
below) core antigen (it is called "DHBc antigen" for short below) gene and whic^ rearranges, introduces a 
• gene Into a host cell, is made to discover this, and is obtained, invention of the manufacture approach, and 
invention about the obtained utilization of a fusion protein. 
[0002] 

[Description of the Prior Art] 

The hepatitis viral antigen has been used as a vaccine or an ingredient of a viral hepatitis diagnostic drug 
firom the fonner. There were what used the virus itself, a thing of a virus which refined the constituent and 
was separated in part, a synthetic peptide which adopted some amino acid sequences of a viral antigen, 
protein which made the recombination object of virogene discover further in this. 



However, when refining the virus itself and its constituent and using this as an antigen, since a virus 
infection patients blood had to be used as an ingredient, there is a problem in adequate supply of an 
ingredient, the time and effort of recovery, etc., and not escaping anxiety at the point of safety further, eithe 
was pointed out. - 

On the other hand, when a synthetic peptide was used, only by imitation of the secondary structure, 
antigenic [ originating in the spaclal configuration of an antigen ] could not be acquired, but ttiere was a 
problem that antigenic [ which was expected ] was not acquired. \ - . ■ v 

[0004] 

On the other hand, since the anxiety about safety Is also low while large quantity manufacture is possible 
and being able to expect adequate supply when [ which included virogene in host cytogene, was made to 
discover this, and was manufactured ] reanranging and using body antigenic proteins, tiie example using 
the various manifestation systems using various cells is reported. 

However, when using a recombination object, being unable to build an antigen-specific special 
configuration [ manifestation protein ] depending on the class of antigen or the class of host cell, 
consequently fully not demonstrating immunogenicity or antigenic is pointed out. For this reason, the thing 
v\/hich wish to be discovered and for which a manifestation system is examined and chosen for every 
antigen was required Furthemiore, when an antigen independent was discovered, and it was an antigen 
with comparatively small molecular weight, there was a problem that purification separation became 
difficult, 
[0005] 

A Homo sapiens hepatitis B virus (it is called "HBV" for short below) core antigen (it is called "HBc antigen" 
for short belQw) gene can insert and connect other foreign genes, and can introduce them into the amino- 
group one end, cariboxyl group one end, or the mid-position at a host cell using a suitable vector. The HBc 
antigen which could discover simultaneously HBc antigen protein and foreign gene origin protein by this, 
and was discovered fomis the particle which consists of core protein, and since it is discovered in the form 
expressed on the front face, the protein of the foreign gene origin is useful as support which candies out 
purification separation of the antigen. Moreover, it becomes possible to consider as the system of 
measljrement using which can discover many epitopes on a particle front face, and the monoclonal 
antibody combined only with a single epitope. It is known that it is suitable as a connection gene in the case 
of the installation to the vector of a foreign gene from these things. 
[0006] 

[Problem(s) to be Solved by the Invention] 



[0001] 



[0003] 
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"As me-nfioned above, although the HBc antigen gene had the property which was excellent as a connectioi 
gene for vector installation of a foreign gene, however since the Homo sapiens HBc antigen itself which is ' 
discovered and fonns a particle had antigenic when a Homo sapiens HBc antigen gene v;as used, it was 
not applicable to the diagnosis of an animal with the HBc antigen which has decussation nature with Homo 
sapiens or Homo sapiens. For this reason, by discovering foreign gene manifestation protein without cross 
reaction nature with a Homo sapiens HBc antigen on a core particle front face, while purification separatior 
was easy, having developed the manifestation system which can build the system of measurement using a 
monoclonal antibody was expected. 

[0007] ^ 

[The means for interpreting a technical problem] 

The result of having advanced development research of an available fusion protein manifestation system 
also to the diagnosis of an animal with the HBc antigen with which this invention person has decussation 

' nature with Homo sapiens or Homo sapiens, From having the gene sequence to which a DHBc antigen 
does not have cross reaction nature with a Homo sapiens HBc antigen, and does not exist in the gene 
sequence at a Homo sapiens HBc antigen gene A header and ttiis invention were completed for it being 
possible to discover the various fusion proteins suitable for the above-mentioned object by using a DHBc 

. antigen gene, " 
[0008] * 

this invention person removes the staging area of a DHBc antigen gene from this knowledge. To this field, t 
Homo sa piens HBe ^ntigen gene, a Homo sapiens HBVx gene, a Homo sapiens HBV pre core gene, 
fC ^rlous foreign gene g such as a Homo sapiens HBV pre S1 antigen gene and a Homo sapiens HBV pre 
S2 antigen gene, ar elnserted L It rearranged, the body gene was created and the fusion protein which 
becomes from the connecteSDHBc antigen which was made to introduce and discover and was obtained, 
and foreign gene protein at a """^^ cell, its manufacture approach, and invention about the utilization were 
completed. 
[0009] 

fit is suitable for a DHBc antigen gene to use what removed the staging area between the bases from the 

262nd base to the 376th at this invention. ' • . . * - j 

[0010] ^ 

It will be as follows if the fusion protein of this invention, its manufacture approach, and utilization are 

explained generally. 

DHBV which canied out cloning from the DHBV positivity blood serum DMA is used as mold and a DHBV 
antigen gene is amplified by the gene amplification method (it is called "PGR*' for short below) using a 
nucleotide primer. 

As a suitable nucleotide primer, it is shown in the array number 1 thru/or 4. 
[0011] 

DHBV used as an expression vector by this invention is the DNA virus discovered from the Beijing duck, 
and was reported by {\4ason and others in 1980 (iVIason, W.S.etalJoumal of Virology.36), 
DHBV is similar with Homo sapiens HBV at the point which makes liver the field of main growth, and is 
named a "HEPADONA virus** generically with a whistle pig hepatitis virus (WHV), a ground squirrel hepatitis 
virus (GSHV). and Homo sapiens HBV. 

Although, as for the fundamental structure of a gene, the morphological description of virion, etc., the four 
above-mentioned sorts of HEPADONA viruses are well similar, only 40% or less of homology has DHBV 
Homo sapiens HBV and WHV whose homology of a Df^iA sequence has the virus of mammalian, and 
whose GSHV are the viruses of birds to 60 - 70% of homology being seen mutually to Homo sapiens HBV. 
The core region used for this invention consists of 262 amino acid by DHBV to Homo sapiens HBV and 
WHV and GSHV consisting of 1 83-1 88 amino add. 
[0012] 

In this invention, although a Homo sapiens hepatitis virus is. connected in the core antigen gene of a DHBV 
virus, as a core antigen gene of the DHBV virus to be used, the base sequence of No, 1-261 and the thing 
of No. 379-789 are desirable. Although the example of the aaay of No. 1-261 is shown in the array number 
17 and the example of the base sequence of No. 379-789 is shown in the array number 18, that to which 
the array had fluctuation by variation is also contained In this invention from the first. 
[0013] 

After processing the obtained magnification gene with the restriction enzyme of Ncol, EcoRI, Sail, and PstI, 
pT which is a plasmid vector Ncol, the EcoRI part, and Sal! of c99A, Insert in a PstI part and it has the 1-87 
amino acid sequence of DHBc, and 127-263 amino acid sequence. 88-126 amino acid sequence is lacked 
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• and the expression vector pKA215 which has the multi-cloning part which becomes the above-mentioned 
lack partfrom the restriction enzyme part of EcoRI, Sad, Kpnl, Smal, BamHI, Xbal, and Sail is obtained 
[0014] 

On the other hand, after amplifying each antigen gene of Homo sapiens HBV using a unique primer and 
processing with the restriction enzyme of EcoRI and Sail, it inserts in EcoRI of the expression vector 
pKY21 5 which has a multi-cloning part, or the restriction enzyme pari of Sail, and the expression vector for 
each antigen gene expression is created. 
[0015] 

A& Homo sapiens's HBV antigen gene^ an e.aatigea.gene^xgeriBa,-a.pne-CQre.antigen„gene, apre..S 

antigen gene, a pre S2 antigen gene, etc. can be used. 

Although the an^ay of these antigens gene Is shown in the anray number 12 thru/or 16, what had fluctuation 

in the array number based on the variation rate is contained in tjiiajnvantlQO. 

Moceqver,JbJs inverit^isaigpl|cabjejbo^^^ sapiensjfiepatitis viruses other than.B.niold, for exarripie 

thaintlgfiTge^^ " 

[0016] 

The obtained expression vector is transformed by the calcium chloride method4riJ Escherichla coli 
. (MCI 061), and guides the manifestation of a fusion protein by IPTG of ImM. Then, a harvest is carried out 
Escherichia coli is lysozyme-processed, is ultrasonicated, and carries out a bacteriolysis, and it refines by 
well-known approaches, such as ammonium sulfate precipitation, PEG precipitation, and a sucrose-density 
gradient-centrifugation separation method. 
[0017] 

Thing ****** which can discover a fusion protein as a vector used for expression vector construction of this 
onvention by making yeast besides Escherichia coli, an animal culture tissue, etc. into host "^""^ may be any. 
The restriction enzyme which suited the restriction enzyme part specific to an activity vector and the cloning 
part at that time needs to be used. 
[0018] 

That the DNA technique in this invention and an HBV antigen manifestation technique should just use a 
well-known thing For example, about the fornier, it is Molecular. Cloning, A Laboratory Manual The 2nd 
edition. Cold Spring Harbor Laboratory Press An approach given in 1989, the latter — Nature291 503- 506, 
1981, J.Virol.Methods, and 6 51- 70, 1986, and Gene 46 135- 141 and 1986 - Proc.iS!atl.Acad.Scl.USA 80 
A semi- place is carried out to an approach 1 and given in 1982 grade, and it can carry out 
[0019] 

An introductory gene Is discovered and how [ any ] the target fusion 
the method of transfomiing an expression vector to a host ce :» ! 
calcium phosphate nr>ethod» etc. as an example of the appros ' . 
[0020] 

The acquisition and culture of a cell strain which transformed v . 
of a well-known approach, for example, Cytotechnology, 3 an , ^ . * i v 
medium can use an usable thing for Escherichia coli, yeast, a ' V ; 
[0021] 

A cell is separated from culture medium after culture. It can de . ^ - ^ ^ 

adopted as an approach of refining a fusion protein. After mea : V - ' 

fractionation which has a consistency more equivalent to an H. * . - 

weight for manifestation protein with a cane-sugar consistency 
the enzyme immunosorbent assay method (it is called "ELISA*' 
protein in which a code is earned out by the target foreign gene 
[0022] 

The fusion protein of Jhisinyent^^^^^ j 

yjpjs^gnd^ proteiri of thjs i nvention can be us ed as an antibody inspe^^ Ril cpntiaming IH 

'[0023] ' 

[Function] 

TTlftfusionjDroteiO of this Invention is presumed to be discovered in the fomi united with the core particle 
firorrTBiecbrisistency 

iVIoreover, white reacting to the manifestation protein of the Homo sapiens hepatitis virogene which is ari^ 
introduced foreign gene, it became clear that jLteiCpre protein .wj^^ is the main constituent of a particle jdjd ' 
not'Tiave reacTivity ;With. a Homo sapiens hepatitis viriEantibody 7 

Therefore, since the fusion protein of this invention is ****(ed) when it makes support the core particle which 
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' Consists of DHBc protein and the introductory gene antigen of the e antigen gene of HBV, x genes, a pre 
core antigen gene, a pre S1 antigen gene, a pre S2 antigen gene, and others is expressed on the particle 
front face, it has high antigenic specificity only in the protein of the introductory gene OFigift: 
For this reason, the fusion protein of this invention can be effectively. used as' antibody induction, support • 

and a laboratory test medicine. * ; ... • • " 

[0024] 

By this invention, the fusion protein which has high Honno sapiens HBe antigen singularity especially can bi 
obtained. That is, since it was the protein which the gene which canies out the code of the Homo sapiens 

- HBe-aRtigen-originates in the same reading, frame as the genejA/hichjcarrie& out the .code of theHomQ _ 

sapiens HVc antigen, and has a different translation initiation site, it was a former very difficult activity that 

most amino acid sequences obtain an HBe antigen with high singularity identically for this reason. 

On the other hand, in this invention, the DHBc antigen gene which does not have reactivity Is used with a 

Homo sapiens HBc antibody as an HBc antigen gene. For this reason, a fusion protein with high Homo 

sapiens HBe antigen singularity is obtained. 

100251 

[Example] 

(Example 1) 

The oligonucleotide primer which has the an^ay of the array numbers 5 and 6 in the case of the construction 

(1) Homo-sapiens HBe antigen gene of DHBc / Homo sapiens HBV gene expression vector is used, and it 
is cloning HBV. Homo sapiens HBe antigen ****** which includes the field between No. 2347 from the 
Homo sapiens HBV gene base sequence 1814 by using DNA (pNDR260) as mold was amplified. It 
processed with the restriction enzyme (EcoRI) after magnification, it inserted in the EcoRI part of pYA215 
which is a fusion protein expression vector, and the Homo sapiens HBe antigen fusion protein expression 
vector pYA296 was created ( drawing 1 a). 

[0026] 

(2) Use the oligonucleotide primer which has the array of the array numbers 7 and 8 in the case of a Homo 
sapiens pre S1 antigen gene, and it is cloning HBV. The Homo sapiens pre SI antigen gene which includes 
the field oetweeh No. 3204 from the Homo sapiens HBV gene base sequence 2848 by using DNA 
(pNDR260) as moid was amplified, it processed with restriction enzymes EcoRI and Sail after 
magnification, it inserted in EcoRI and the Sail part of pYA215 which are a fusion protein expression vector, 
and the Homo sapiens pre SI fusion protein expression vector pYA301 was created ( drawing 1 b). 

[00271 

(3) Use the oligonucleotide primer which has the array of the anray numbers 9 and 10 in the case of a 
Homo sapiens HBx gene, and it is cloning HBV. The Homo sapiens HBx gene which includes the field 
between No. li^M)m the Homo sapiens HBV gene base sequence 1374 by using DNA (pNDR260) as 
mold was amplified. It processed with restriction enzymes EcoRI and Sail after magnification, it inserted in 
EcoRI and the Sail pairt of pYA215 which are a fusion protein expression vector, and the Homo sapiens 
HBx fusion protein expression vector pYA299 was created ( drawing 1 c). 

[00281 

(4) Use the oligonucleotide primer which has the anray of the anray numbers 5 and 11 in the case of a 
Homo sapiens HBV pre core gene, and it is cloning HBV. The Homo sapiens HBV pre core gene which 
includes the field between No, 1900 from the Homo sapiens HBV gene base sequence 1814 by using DNA 
(pNDR260) as mold was amplified. It processed with restriction enzymes EcoRI and Sail after 
magnification, it inserted in EcoRI and the Sail part of pYA215 which are a fusion protein expression vector, 
and the Homo sapiens HBV pre core fusion protein expression vector pYA297 was created ( drawing 1 d). 

(5) In the case of a Homo sapiens pre 82 antigen gene, it Is cloning HBV. The Homo sapiens HBV pre core 
gene which includes the field between No. 154 from the Homo sapiens HBV gene base sequence 3205 by 
using DNA {pNDR260) as mold was amplified. It processed with the restriction enzymes EcoRI and Sail 
after magnification, it inserted in EcoRI and the Sail part of pYA215 which are a fusion protein expression 
vector, and the Homo sapiens HBV pre S2 fusion-protein expression vector pYA298 was created ( drawing 
1e). 

A restriction enzyme is Boehringer. A DNA ligase and FOFATAZE used tiie thing of TAKARA SHUZO CO., 
LTD. for tiie thing of Mannheim (Gemiany), NEB (United States), and TAKARA SHUZO CO.. LTD. 
[0029] 
(Example 2) 

the expression vectors pYA296 and pYASOl obtained in a manifestation and the purification example 1 of 
DHBc / Homo sapiens HBV fusion protein, pYA299pYA297, or pYA298 - Escherichia coli MC 1061 
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(Strata^ene After introducing Into the United States and cultivating 1 night, the 1/100 amount was move* 
to new culture medium (NB culture medium and EIKEN CHEMICAL CO.. LTD.), and It cultivated for 2 to 3 
hours, and IPTG (Nova) was added by 1mi\fl. it cultivated for further 4 to 16 hours, and introductory gene 
expression was guided. After culture termination, the harvest was carried out and lysozyme processing was 
performed. Lysozyme processing is 50mM glucose and lOmM. EDTA, 25mM After the amount of 
bacteriolysises having added Tris-HCI {pH8.0) and a lysozyme 4mg/ml (Seikagaku: Lysozyme, Egg white) 
solution about 10 times, suspending them and leaving it In a room temperature for 30 minutes, at-long- 
intervals alignment separation was carried out in lO.OOOrpm for 20 minutes. It Is 2% after centrifugal 
--separation and ta settlings: NP40v1mMPMSP,0.t%NaNa~^ 
at 4 degrees CIO times ****** and overnight 
[0030] 

Then, in addition, the stimng reaction of the DNase (the product made from Boehringer Mannheim: DNase 
• I, Gradell) was earned out for room temperature 1 hour so that it might become the lOmlcrog [/ml ] last 
concentration, and DNA was cut ImM after obtaining precipitation by lO.OOOrpm and the centrifugal 
separation for 20 minutes The buffer solution of EDTA was ******(ed) and ultrasonicated about 10 times. 
Sonication is Branson. Sonic Power Sonifier of Co. model 350 Is used and it is Micro. It carried out for 5 
• minutes on condition that tip, an output 7. and duty50%. Furthennore. centrifugal separation of lO.OOOrpm 
was perfonmed for 20 minutes, the supernatant liquid in which the point carried out DNase processing was 
added to the obtained supematant liquid, and it was made one. The ammonium sulfate was added to this 
supernatant liquid, and ammonium-sulfate-lractionation precipitation was obtained 35%. Polyethylene- 
glycol precipitation Is perfomied 10 more%, and they are 50 mMTris-HCI (pH 7.5), 0.9%NaCI, and ImM, 
After melting to the PMSF and 0,1%NaN3 buffer solution, multistory [ pf 7m| pf.oane sugars and the 10ml ol 
the 40% cane sugars ] is carried out 60%, and it is Beckmahh.^itil SW28 rotor, centrifugal separation was 
canied out at 26,000rpm and 4 degrees C for 16 hours, fractionation of every 1ml was carried out, and it 
considered as the fusion protein sample. 
[0031] 
(Examples) 

The antigenic specificity of DHBc / Homo sapiens HBe fusion protein was checked using the various-kinds 
and Homo sapiens HBV antibody according to the following approach. 

After making DHBc / Homo sapiens HBe fusion protein react to Uie container which canied out the solid 
phase of various kinds of anti-Homo sapiens HBe antibodies or the anti-Homo sapiens HBc antibody, 
various kinds of anti-Homo sapiens HBe antibodies or anti-Homo sapiens HBc antibody which canied out 
, enzyme labeling was made to react. Three sorts, a monoclonal antibody 904 (a), 905 (b), and C 71-1 7, 
were used as an anti-Homo sapiens HBe antibody, and two sorts of monoclonal antibodies 3105 (alpha) 
and 3120 (beta) were used as an anti-Homo sapiens HBc antibody. 

96 hole microplate — each - after making the monoclonal antibody for solid phase (20mrcrog/ml-PBS) add 
and stick to a well, SOmicro of fusion protein solutions I was added, and it was made to react at a room 
temperature for 1 hour After having washed, adding each monoclonal antibody which carried out tiie HRP 
indicator and making it react for 1 hour in PBS (phosphate buffered saline) which contains Tween20 0.05%, 
OPD was added and ttie absorbance of 492nm was measured. 
[0032] 

Consequently, as shown in a table 1, the fusion protein reacted only witti ttie anti-Homo sapiens HBe 
antibody, and since the anti-Homo sapiens HBc antibody did not react, as for the DHBc protein which fomns 
a core particle, it became clear that an anti-Homo sapiens HBc antibody did not react and did not affect the 
system of measurement using the spedmen of the Homo sapiens origin. ^ . • i u^>^''-^^ l^W fe.. it*^« 

[0033] .... /-.^.v^..,^^..4.^,^.w.. ^I 



[A table 1] 




4 9 2nineg^; 



hhHBc {a) 
t hHBc ia) 

bhHBc (/?) 
h hHBcC7M7 
t hHBcC7M7 



b NHBe (b) 
hhHBc (0) 
h^HBcC7M7 
hhHBe (b) 
t hHBcCn-17 
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[0034] 

/^ordlnglo the approach of an example 3, sandwiches assay performed the antigenic check of the 
various fusion proteins of this invention using the following antifc)ody, respectively. 

About DHBc / Homo sapiens HBx fusion protein, the monoclonal antibodies 9153 and 9190 which obtained 
as an antigen 17kD protein which cut down after SDS-polyacrylamide electrophoresis and a band, 
extracted Trp-x fusion manifestation protein, and was generated were used. 

--About- DHBe-/ Homo sapiens WB pte.corefusion prQtejn,.tlTefio)y^.nal antibody crea^^ 

antibody Pre-C5, Pre-C14, and the guinea pig to the synthetic peptide which has the amino acid sequence 
(amino acid sequence of a pre core region) which is equivalent to -1 from -11 at the time of making the 
metiiionine of HBc into ttie 1st was used. ..... ^r.^r.^. »u *• 

About DHBc/Homo sapiens HB pre S1 fusion protein, the monoclonal antibody T0606 to a synthetic peptide 
(it has an amino add sequence equivalent to a base sequence 2848-3204) and the Dane particle were 
checked using the monoclonal antibody 6870 obtained by canying out immunity. 
About DHBc/Homo sapiens HB pre S2 fusion protein, it checked using the EUSA kit for pre S2 antigen 

. measurement of mariceting which used the monoclonal antibody (incorporated company special immunity 

lab company make). ,,r^y,. 

Consequently, having antigenic [ to which any fusion protein originates in Homo sapiens HBV j was 

checked. 
[0035] 

(Example 5) . , .. . i^. , . . 

The HBe antibody in a Homo sapiens blood serum was measured as folk>ws using DHBc / Homo sapiens 

HBe fusion protein. , , . , ^ 

96 hole microplate - each - after making the monoclonal antibody 904 (20microg/ml-PBS) for solid ptiase 
add and stick to a well, DHBc / SOmlao of Homo sapiens HBe fusion protein solutions I were added, and it 
was made to read at a room temperature for 1 hour 0. It washed in PBS (phosphate buffered saline) which 
contains Tween20 05%. SOmicro of 1 Homo sapiens blood seaims I diluted witii PBS containing the urea of 
M or 2M 100 times was added, and it was made to react at a room temperature for 1 hour. After having 
washed again, adding me rabbit origin anti-human IgG antibody of a HRP indicator and making it react at a 
room temperature for 1 hour, OPD was added and tiie absorbance of 492nm was measured. The HBe 
antibody of tiie same Hontu) sapiens blood serum specimen was measured using ttie commercial EIA kit for 
HBe antibody measurement "liVlUNISU HBeAg/AbEIA", and the PHA kit for HBe antibody measurement 
"my eel HBe^Ab" (all are Incorporated wmpany special immunity lab company make) for the check of 
antigenic spedfidty. . , . 

When the electropositive judgment in the measuring method using tiie fusion protein of this invention was 
set to OD 492>=0.5. it became dear that ttie existing kit, an EQC, or the detection sensitivity beyond It is 
shown, and it was checked that ttie approach of tills invention is useful to ttie HBe antibody measurement 
in a Homo sapiens ttood serum. 
[0036] 
[A table 2] 
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[0037] 

[Effect of the Invention] , . . . . »• • xu 

The core protein whicb consists of DHgc protein whose fusion protein of this invention is the mam 
constituent of arparticleaoes not have reactivity With a Homo sapiens HBc antibody. For this reason, the 
fusion protein wftRa^WRigh'arrgenic^BCifh^^ origin can be 

obtained. When a Homo sapiens HBe unique gene Is especially Introduced as a foreign gene, the fusion 
protein which has high Homo sapiens HBe antigen singularity is obtained. , . . , 

For this reason the fusion protein of this invention can be_dffe ctively us ed as the raw matenal of an antigen, 
measurement reagent, or a samplepf^ntiBqciy ind^Ronjs.an antjg§fl#.i^^^ bighji 
Mbreoverrecovenr and purification of manifestation protein are easy for the fusion protein 

manufacturing method of this invention, and it is usually useful also as the manufacture approach of an 
antigen available also for the measuring method of a difficult antigen. ( of development of the system of 
measurement using a monoclonal antibody ] 
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SWIW^* : 2 9 

mnm. • 

S?1<0SS: ge nomi c DNA 

-m - 

AACCCATGGA TATCAATGCT TCTAGAOCC 
[00391 

'wm<7^m : msL 

iWi^a^: seiLomi c DNA 

CAAGAATTCC GGTGGAACAG OAGTAGTAG 



WM^M : WIS 

RjywiBS: senomi c DNA 

m 

CAAGTCGACG CTCATTTGAA AGCTTATOC 



g£3^<0^$ : 2 9 

Sj?y<^S3a : g e a o tn i c DNA 

AACCTGCAGT TATTTCCTAG GCGAGGGAG 



[0040] 
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am-^^ : 2 7 

senom i c DNA 
©B: tbHBV 

■ w ^' 

AACGAATTCA TGCAACTTTT TCACCTA 



• SM<n^^ : 3 0 

• mnc^m ■. mm 

£^«OSiS : S e nom i c DNA 
fiSR: thHBV 

Mm 

AACGAATTCA ACAACAGTAO TTTCCGGAAG 
[00441 

EJ!r<0:St5 : 3 0 

MiM<7)M^ : genomic DNA 
S®:thHBV 

§m 

ACGAATTCAT OGGAGGTTGG TCTTCCAAAC 



SJf<^^§ : 2 9 

mn<m : ^ 

iJ?(I<OS|ja: g€ nomi c DNA 
giS: t hHBV 

AACGTCGACO GCCTGAGGAT OACTGTCTC 



; roo43L 




[0046] 



BEST AVAILABLE COPY 





Page 11 of1 



iiUFIJW:gr$: 27 

il^I<?)a^ : g e n o m i c DNA 
e8g:thHBV 

"m ' "' 

CAAGAATTCA TGGCTGCTCG GGTGTGC 



: 2 8 

SJ!l<0^3S : S e n o in i c DNA 
Silgl: bhHBV 

CAAGTCGACG GCAGAGGTGA AAAAGTTG 



mm^&^ '■ 2 7 

s^j^M : m 

genomic DNA 
MM: t KHBV 

AACGTCGACG CCCCAAAGCC ACCCAAG 
[00491 

: I 2 
S^H^d: 534 

iS?4«gS3S: cDNA to genomic RN'A (HBe insert) 

ATGCAACTTT TTCACCTCTG CCTAATCATC TCATGTTCAT fiTCCTACTGT TCAA6CCTCC 60 

AAGCTGT6CC TTG6GTGGCT TTGGGGCATG GACATTGACC CCTATAAAGA ATTTGGAGCT 120 

TCT6TG6AGT TACTCTCTTT TTTGCCirCT GACTTCTTTC CTTCTATTCG AGATCTCCTC 1«0 

SACACC6CCT CTGCTCT6TA TCG66AGGCC HAGAGTCTC C66AACATTG nCACCTCAC 240 

CATACAGCAC TCAGGCAA6C TATICTGTGT TGGGGT6AGT T6ATGAATCT GGCCACCTfiG 300 

STGGGAACTA ATHGGAAGA CCCAGCArCC AfiGGAAHAG TA6TCA6CTA T6TCAATGTT 360 

AATAIG86CC TAAAAATCAG ACAACTATTG TG6TTTCACA TTTCCT6TCT TACTTTT66A 420 

AGAGAAACTC TTCTTGAGIA TTIGGTATCT TTTGGACT6T GGATTCGCAC TCCTCCA6CT 480 
TACAGACCAC CAAATGCCCC TATCTTATCA ACACTTCCGG AAACTACTGT TGTT 534 
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(oo5or 



1 3 



miffi^^ : 4 6 2 

aoa : 

EySfiOStlfi: cDNA to genomic RNA (HBx Insert) 



ATGGCTGCTC GGGTfiTGCTG CCAACTGfiAT CCTTCfiCfiGe ACfiTCCTTTG TCTACfiTCCC 60 

GTCOfiCGCTG AATCCCGC66 ACGACCCGTC TCGGG6CCCT TTGG6GCTCT ATCGTCCCCT 120 

TCTTCATCTG CCG7TCCGGC CGACCACGGG 6CGCACCTCT CTTTACGC6G TCTCCCCGTC 1&0 

T6TGCCTTCT CATCT6CCGG ACCGTGrGCA CnCGCTTCA CCTCT6CAC6 TCGCATGGAG 240 

■ ACCACCGT6A ACGCCCACCA GGTCnCCCC AAGfiTCHAC ATAAGA6GAC TCnGGACTC 300 

• TCATCAAT6T CAACOWCCGA CCTTGAG6CA TACTTCAAAG ACTGinGH TAAGGAGT6G 360 

GAGGAGnOG GGGA6GA6AT TAGGTTAAAG GTCT7TGTAC TAG6AGGCTG TA6GCATAAA 420 
TTGGTCTGTT CACCAGCACC ATGCAACTTI TTCACCTCT6 CC 462 



mi<n^^ : 8 7 

i£Jl!<^S3i : c DNA to genomic RNA (PreCope Iftseri) 

ATGCAACHT nCACCTCTG CCTAATCATC TCATGHCAT GTCCTACTGT TCAAGCCTCC 6G 
AAGCTGTGCC TTG6GTGGCT TTGGGGC 87 



wmm^- : 1 5 

Un^^ : 3 5 7 

mm ■■ ■-*« 

ffiJiJOSKS: c DNA to senomic RNA (PreSI insert) 

ATeGGAGSTT GGTCTTCCAA ACCTC6ACAA GGCATfiGGGA CGAATCTTTC TGHCCCAAT 60 
CCICTG6GAT TTTTTCCCGA TCACCAGT76 GACCCTGCGT TC6GA6CCAA CTCAAACAAT 120 
CCAQATTC6G ACTTCAACCC CAACAAfiGAT CACTGGCCAQ AOGCAAATCA GGTAGGAGCG 180 
G6AGCATTC6 GGCCAGGGH CACCCCACCA CAC6GCG6TC TTTTGGGGTG 6AGCCC1CAG 240 
GCTCAGGGCA TATT6ACCAC AGT6CCA6CA 6C6CCTCCTC CT6CCTCCAC CAATC6GCAG 300 
TCA6GAAGAC AGCCTACTCC CATCTCTCCA CCTCTAA6AG ACAGTCATCC TCAG6CC 357 
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Kage otr 



: 1 3 



: 4 6 2 

mm : 

ffi3?9<?5jffiH: cDNA to genomic RN'A (HBx insert) 

— ^ftfeGCrGCTC GGfi76TGCTB~CaHCTfiGAT CCTTCGCGeC -ACGTCCnTrTCTACffTCCC — 60r 

• BTCQ8CQCTG AATCCCfiCfiO ACfiACCCGTC TC8GGGCCGT TTGQGfiCTCT ATCGTCCCCf 120 

TCTTCATCTG CCGTTCCfiGC C6ACCACGB6 GCGCACCTCT CTTTACGCGG TCICCCCGTC 160 

TGIGCCTTCT CATCTCCCG6 ACCGTGTGCA CHCGCTTCA CCTCTGCACG TCGCATGGAG 240 

ACCACCSTOA ACGCCCACCA GGTCHeCCC AAGGTCTTAC ATAA6AGGAC TCTTMACTC 300 

TCATCAAT6I CAACGACCGA CCTTGAGGCA TACTTCAAAG ACTGTnGH TAA66ACTG6 360 

GAGGAGTTGG GGGAGGA6AT TAGGTTAAAO GTCTITGTAC TAG6AGGCTG TAGGCATAAA 420 
TTQGTCTGTT CACCAGCACC ArisCAACTTT nCACCTCTG CC 462 



msiio^^ : 8 7 
m<m : 

iaaRl^aUa: cDNA t© genomic RNA (PP6C0P« InwPt) 

ATGCAACTTT HCACCTCTG CCTAATCATC TCATGTTCAT GTCCTACTGT ICAAGCCTCC 60 
AAGCTGTGCC nOGGTGGCT 1I6G6GC i7 



MiM<0^^ : 3 5 7 

mm. • -*« 

ffiWeoSBR: cDNA to genomic RNA IPreSl inserc) 

ATGGGA66TT GGTCTTCCAA ACCTCGACAA GGCATfiGGGA CGAATCniC TGHCCCAAT 60 
CCICTGfiGAT TT7TTCCC6A TCACCA8TTG GACCCT6CGT TCfiGAGCCAA CTCAAACAAT 120 
CCAGATTeOQ ACTTCAACCC CAACAAG6AT CACIGGCCAfi AflQCAAATCA 6GTA6GAGCG 180 
66AGCATTCG GGCCAGMTT CACCCCACCA CACGGCG6TC TTTTGGGGTG 6AGCCC1CAG 240 
BCTCAG66CA TA7TGACCAC AGT6CCAGCA 6CGCCTCCTC CTGCCTCCAC CAATCGGCAG 300 
TCAGGAA6AC A6CCTACTCC CATCTCTCCA CCTCTAAGAG ACAGTCATCC TCAGGCC 3S7 
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Kage lis of i 



' mm ■■ 1 6 

Mim-^^- 165 

mm ■■ m 

W^ffMM' cDNA to genomic RNA (PreS2 insert) 

_JTGCA6Te6A ACTCMMAC Am 
TATTTTCCTG CTGGT6GCTC CAGTTCC6GA ACAGTAAACC CTGTTCCGAC TACTQCCTCA 120 
CCCATATC6T CAATCTTCTC GAGGACTGGO GACCCTGCAC AGAAC 165 



iBjal^^^ --261 

WiM^M^ ; genomic DNA 



ATGGATATCA ATfiCTTCTAG AGCCTTAGCC AATGTGTAT6 ATCTACCAGA TGAriTCTTT 60 

CCAAAAATAG ATGATCHGT TA6A6AT6CT AAAGACGCn TAGACGGTTA nCGAAATCA 120 

6ATTCAATAA A6AAACATGT TnGATTSCA ACTCACTTT6 TGGATCTTAT TfiAAfiACTTC 1M 

TGGCAGACTA CACAGGGCAT GCATGAAATA GCCGAATCCT TAAGAGCTGT TATACCTCCC 240 
ACTACTACTC CTGITCCACC G 261 



. mS*itO-M:^ : 4 1 1 

MLH^W^: Se nomi c DNA 



GCICAHTGA AAGCTTATGC AAAAATTAAC 6A66AATCAC T6GATAGG6C lAGGAGATTG 60 

CTfTGGTGGC ATTACAACTG TTTACTGT66 fiGAGAAGCTC AAGTTACIAA CTATATTTCT 120 

CGCTTGCGTA CTTGGTTATC AACTCCTGAG AAATAfAGAG GTAGAGATGC CCC6ACCATT 160 

GAAGCAATCA CTAGACCAAT CCAT6T6GCT CAGGGAGfiCA GAAAAACAAC TACGGGIACT 240 

AGAAAACCTC GTGGACTCGA ACCTAGAA6A AGAAAAGTTA AAACCACAGT TGTCTAT6GG 300 

A6AAGACGTT CAAAGTCCCG GGAAAGGAGA GCCCCTACAC CCCAACGT6C G6GCTCCCCT 360 
CTCCCAC6TA GTTCGAGCA6 CCACCATAGA TCTCCCTCGC CTAGGAAATA A 411 




sm 




SIM 
379 
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1 

an. 

©37KJS»efffiSSB5«l~2 6 iStHS 7 9-7 

let hffp^'i/'f jp;^ae?i£aisbfca»»*afi^r 

as. 
s. 

X ©:^i/ s 1 fiisafiTT?*«««:i 1 2 ee© 

xoT'l'S 2gaiae^--e*5i»*s i sfctt2E«© 

[a*«8i ^>>i'BSsm>>'f;i/x©rirtfiM»e?^ 
rtfct hffiJi^/'f ;wx«e^saisbfca*«Aa^ 

III*S9] ^'yi'BS!Fj>i'i7'f;i'X©37j6aS»e^ 3? 
iiSfiWl~2 6 l#iH3 7 9~7 8 9#£»S'?i' 

ttfi^ Sie^ U«:ffl*ft^«fi? S:S±iffllfilC«A-r 5 
n:^8 E«©$tM»aitltit& 

1] bMF*'>'f;kxa^AtBS!F3>i'>'f 
;PX® X ffl{gTT*S»«« 8 Xtt 9 e«©tfiMsaK 

[ffl*«i2] bhffF3fe>:;'f;i^xae^*tBSffFj«'>^ 
ji/x® ^'u-n 7a^T*5i}*« 8 9 ia«©tts 

3] b MFIJif'fil'Xa^jJiBSBfift'^'f 
Jl'X©:/PS lta®Bfinr**il««8XB9IB«© 

[if«:S 1 4] b MF^'^'f ^Pxa^^^BSffFlft^^-f 

ji'xwyps 2jSftjiae^T»<5ii*«8Xtt9E«© 
1 5 ] mm. iBe©iit^saR$ffl so 



4#BI¥7 - 2 5 2 3 0 0 

2 

[ffi$«16] S!««l:^l»U7e«©i(^SaS«ffi 

[SS^©P«l;a:3iiil 
[000 1] 

*K?^»S. yyi^BMif^tf-iJi'T. mr TDHEVj 
tKWti) 37ttM (KT fDHBcttJSj tK^i-T 

«) ae^s^tJ3«si'<i'^-&ffli'>, cnictum 

•f-fjpxae^sjusbTfp^Lfcffl^iftAaeT^&is 

[0002] 

[ffi*©SIR] 

H<?-1' ;i'XttlF^^BfSI©««Bf t LTII e.nT#S:. 
^nictt, >>'f;i/X-€-©>b®&ffifflUfc'bo. '^'-fJi'X 
©-»««]«»*««. i^JiLftit)©, '>-f;PxttS© 

':?-f;i'xae^®fi*»A#£«s$-a-*:ssa«!ft<* 

[0003] 

LifiLiim. '?'f;i.x-e®'b®-^-€-®«^^»€«« 
©*Tttjiis©4«:«afc**-r^a:jsttd»«#T?ir 

[0004] 

jinfcwu. ^?'fjvxae?*«iaifiafi^i3:ifi*ji 

«i:tt>K«4ttlC'3V»T©5F«t)fi«ri©T, «>«rO« 

Latham, &!ii-»^»m^^i>m^\z\t. mm 

«^lxtt. ^>^S))iH:e«/hS»iaS®i:tlC«Sti>li 
[0 0 0 5] 

bhBSffFiftH7'r;i/X (61T thevj tBS«;f-5) 3 
7m (filT THBctiiJBj i:ie»-r-5) a^tt, t 



(3) 

3 

<Dm&w\t^om}i\zmL^mrm^ri^(Dr. 

[0006] 

-mx\zwi LxommB^t Lxan^^^^^^ 
ffi. bit^vuhHBc m^&i-^m LTz^^am 
mnxi&^^m&t^hhHB cmmft^mm 

cSiM^hom^(DmiS\\zmmx^fSif)^o^. c<Dft 20 
ib. hhHBcmfs^t0^Rm^htti3i\f^m}&^ 

mmmSfX^^tth\z^/ ^u—rjum^m^^ 

mw^nx^^ft. 

[0007] 

[was«R-r^fc8C)©*a] 

^m^\t. hh^rz\t\iht^Km^r^HBcm 
M^trDm^omizhm^-^mum^mi^n^u^o 

m^m^^m^bTcf^^. DHBcjRSd^fcNHBctoM 30 

tttXXSlStt&^r^l'. AO. ^om&^mmz}:: 
hH B c m&&^\z\t^Lfs:\^'^i&^mm^^^ 

Ctt^b. DHBc^mi&&^^m'^^Zt\Z^oX± 

fSLmizmvftmufA^m&Rmmr^ztmm 

[0008] 

mmmm^^. zmmzhhuBem^BrF. 

thHBVxae?, thHBV7'I/'37afi?. 

HBv:/us ijiKafiT, thHBv:/i/S2ias3t 4? 

t^m&^^i^&L. wmmmizmx-mmtii^x^itD 
HBcmtm^&i-mB^oum^mBn. 
zf\z^(otim&. te^xf^0mm\zmmm^%a, 

[000 9] 

*5fi?9TDHBcSyS»e^tt. m«2 6 2#BfiDja 
[0010] 50 



»Bi¥7-2 5 2 300 
DHBVRHM«A^e»^n-X>i^U&DHBV DN 

vtftsafi^^fflei^iiKffi (KT rpcRj tisw-r 

[00 11] 

^mx^m^^^^ ^-thxmt ^DHBwu. its 

^^y^J:0«^*n/S:DNA«>'<;VXT*D. 1980 
mzUas on^lZ^^xm^-^tlft (Mason, 
W. S. etal. Journal of Virol 
ogy. 3 6) . 

DHBvtt, Bfm^^ft^mm(09tt^js.x\ihHB 

m^)7sR0k^^)VX (GSHV) ■^bhHBVii^'blC 

\t±m4m(o^nv:}^^^)V7.i)^^<mu\yX^^^i)% 

DNA«SE?(I©ffiRtttt, R|*L»«0'>^^XT*S 

khHBV. WHV, GSHVfiffiSlce 0-7 0%CO 

BVttl:hHBVlc*tUT4 0XeiTOffi|^ttLA>t);t 

*5g5BlCfflVi*37fil«tt. fchHBV. WHY. GS 
HV;^n 8 3-1 8 8fiC075y»*^^«!^SnTViS 
«)JC:«U DHBVTtt2 6 2ffl®75y»*^&:fe*. 
[0012] 

^\Z\lhSf0k^'i)V:^^mfSn>fi^. ffiffiTSDHBV 

^'i)vx0u7mm»^tvx\tm&mm--2 e i 

»t3 7 9-7 8 9#Ot)CDdtjf^tVi. £^1-26 

i»ommmm7\z. jfisfi^j3 7 9-7 8 9« 

[0 0 13] 

#en;tii(ififii^^Nc o K EcoRK Sal 
I, Ps t I<7)SIIS»«TfflSUm 
3^-T**pT c99A0!)NcoK EcoRlWffi 
^^XfSa IK Ps t IffifiJCffAU DHBccOl 
- 8 7 7^jm&mt 12 7-2637^ /KS^&^T 
U, 8 8-1 2 6 75 y KiB^J^^ViT, ±E^jDffl4> 
(CEcoRI, SacK KpnK Smal, Bam 
HKXbal. Sail omfmmBiSLfi^^iS.^'^JV 
5^^D-x>yfB&«:^rrS56S'^i^3'-pKA2 1 5 

[00 14] 

thHBV©#tiiIgJ6gi^&«FJ4:/^'<V-^ffl 
V^TiaSb, E c o R I tCS a 1 I ©WKB*^ 
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(4) 

5 

f;9-X>YiY2 1 5<DEcoR I SfcttSa 1 lOMS. 
[0 015] 

thHBV«)talSfifi^tl/Ttt. eJiSae^. xJt 
fi^. :/I/3 73KISfieT. :/kSllalSSe^, 

[00 1 61 

#&nai*S'<^^-tt, w^tf;^)ia (mc 1 0 e 

1) lC«[ft*;i'->'>Aft-ph7>X7*-AU ImM 
©IPTGtioT»^5aa®5ESSIS»f5. 

;*:fflss«au, u'/5^-A«iii. jes=itisaLT 

[0017] 

T*oT>bJ;VJ. iE-©ISfiM'«i'^'-C<l$SWaS!lffi» 
C0018] 

ecular Cloning, A Laborato 
ry Manual i^2fiK, ,Cold Sprin 
g Harbor Laboratory Press 
1 9 8 9 Eti©m ft#»::'^V»T»JNa t u r e 2. 
9 1 503-50 6. 1981, J. Virol. M 
ethods, 6. 5 1-70, 1986. Gene 
4 6 1 3 5-1 4 1. 1 9 86, Proc. Nat 
1. Acad. Scl. USA 80 1. 1 9829 

[00 19] 
[0020] 

®:^fS, WA.tfCytotechnology. 3.. 1 

3 3. 1 99 0iB«©:&tttJpCTfT5::t*»-c#«. s» 



4$M¥7-252300 

6 

[002 1] 

a-t^i^iBa-ci^^sj: 0 H B c tsHgafifi^ t ^§© 
(ar TEL I sAj tn,m-i) »c«tofT5!:t*^c 

[0022] 
[0023] 

[f^Jfl] 

^©^sgasicsiB-rsttfeic, e^©is«ja^ 

l/&*tt)T. *S6?l©l«^gaHtt. DHBcgeS.!; 
0««37e^Sfift:tL, ■€-©e^affiK:WAtfHB 
V©efitISfflei^, xfie^. 7'k37$iJafflei', 

w s 1 ttfsafi^, s 2 ttJi»g^©«fi©»Aa 
fi^jts«Sffl-r'5i:JiBsn«©T, 

[0 0 2 4] 

f^K^geH&ft-sctjit-cta. "Tifttos. thH 

BeJftIB*3-H-r*afi?tt, thHVcjSiM€3- 

H-r^afii'ti^-©ai*«o#Ka«u sasfii? 
iite;a«*-r-5ga«T*sfcj&, 7 s y »E5ij©:*:« 

c:©&»»C»Stt©«t>HB eJoKS 

T, khHBcifi«:tliS*6tt?£^UftliDHBclaJI 
aigTSfUfflf-S. i:©fc». khHBetfUSWStt© 

[0 0 2 5] 
[Slfllfifil] 

DHB c/ 1 KHB va^^SSS'^f 5'-©«!» 
(1) thHBeSiSafi?©*^ 
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4*61^7-252300 



7 



8 



5 ^^Zfe omm^^r^^V rf>( {; Ut^ H »IIS»«W:B oehrlnger Mannheimtt 
^^D-MbHBV DNA (pND . NEBtt , SiBiittcOfetO 

R2 60) ^mmtbxhhHBv^B^mms oNAU^-if. ytyri^-M\t^m^ViOho 

1 4*^^ 2 3 4 7Sra<D««S^&t hHB etiaSSe ^fflVifc. 
^oi@B&fTo:t, Jam S9KSi^ (EcoRI) Id [0 0 2 9] 

Tfflsu i»^ga«»S'^^3'-T*^pYA2 1 5 mmi2) 

CDE c o R I mmznXbXh hUB eKSa^SaS DHB c/t hHB V«^SeS<3!)*Si:S» 

«a-^^5'-pYA2 9 6*f^*l/fc (HI a) . SgJtM n?#enit«S'<^^'-pYA2 9 6, pYA 

[0026] 301, pYA2 9 9 pYA2 9 7. *SV^ttpYA2 

(2) bh:/l^SlfiiMfi^®a^ J(? 9 8&:*:)iBMC10 61 (St ratagenett, 
BB^S^7:feJ:i;8©E^€*"r'5:tU:i5i^l/:f^H 7;^U*) JC«XU IftttSUm -tODl 0 0»<Z) 
r/^-fV-SrfflVi. iJ/P-MbHBV DNA (pND 1 S&STbV>S«l8[ (NBiSflfi. *Wft^tD fC^UT 
R2 60) *»StUTthHBV«fiTtSSE|iJ2 8 2-3Kfra»«U I PTG (Nov alt) ^ImMffi 
4 8)0^6 3 2 0 4#WC?>««&#tJt h:/kS ItoKfi SiDitT$6JC4- 1 6 «fW«ilL»Afife^®«a* 

r;sa 1 nzrfflau M'&aeKSS'^^^-T^s ui/5^-AfflStt, 5 0mMi»^;P3-x. lOmM 

pYA2 1 5C!)EcoR I:fccfct^Sa 1 IISfilCifAl/ EDTA. 2 5mM Tris-HCl (pH8. 

Ttht/US Il»^SeeK«'^^3'-pYA30 1§ 0). Uy^-A4mg/ml (^^b^X^tt : L y s 

fPdcL^t (Hlb) . ozyme, Egg wh \ t e) mmmm&mi 

[0027] 20 otsmx. &mL. Mmz3o^&m\yit^. lo. o 

(3) t hHBxaeT(Z)»& 0 0 r x>m\zx 2 om&mMvtt. mi-»m^. tz 

mnSn^^^ZflO(D^m^^^t')::fy^i7Ut^ m^\Z2% NP40> ImM PMSF, 0. 1%N 

Hr/^-fV-SfflV^ ^P->fl:HBV DNA (pN aNa 1 OmM Tris-HCl (pH8. 0), 

DR2 6 0) &»a^:LThhHBV«fiTigSE|t|l ImM EDTA^ 1 OffiSJbPA. -«64t:T«J^L 
3 7 4;0^e> 1 8 3 5#m<D®«$^trt: hHB xfi^ 
0[)ii<li^fTofc« igm il»tf£EcoRI;t$i:i;S [0 0 3 0] 

a 1 ncTJSaU H^SeS«S^^^-T»*pY DNase (Boehringer Mann 

A 2 1 50Ec oR I:feJ:t;s a 1 l^mz^XLXh he i mttS :DNase I, GradeII)S:g 

h H B X M^m&mm^^i^-p y a 2 9 9 ^f^^ju ^sar 1 0 u g /m nca* ^ip;t, 1 ^wftj^ 

/S:(01c), 3(7 S*:S-&DNA^«»ft:/t. 1 0, 0 0 0 r pm, 2 0 

[0 0 2 8] ^m(D^mmxtm^nfii^. imu edtacos 

(4) thHBV:/U37®e^O«^ 1 0«Sm, jB^KfflJlbit. SWKfflStt 
E^J#^5:fe^t^l 10ffi3?lI&^rr'5:tU:ipl^W':f5' Branson Sonic Power Co. OS 

^D->fl:HBV DNA (pN onlfler model 3 50;£fflKMicr 

DR 2 6 0) ^RStLTfchHBVfifi^ilSE^Jl o tip, ai*7, d u t y 5 0 %<^*ftlCT Si^M 

8 1 4*^6 1 9 0 0#M(Dffi«*atft hHBVyi/3 ^Jgbfc, HlC, 1 0, 0 0 0 r pm(Dl&l^^»^2 0 
7«e^-0«iB&ff iim ftOKBiRE c o R I «6nfc±?Slw*ODN a s effl31b&±« 

:fej:t;s a 1 1 icTfflab, m^m&m^m^^^-x mx-^izbft. co^mizm&mxs sxm^^ 

*$pYA2l5 0EcoRl ^feitfS a I I SttJcff HttSS^fc. SI:: 10%^^) x^U>if^) a-jViZm 
XVXhhHBV-fUnrWi^S&nW^^i^i^-tiY 40 SffV\ 50mMTris-HCl (pH 7. 5), 

A2 9 7€fP^Lfc (aid) 0 ) 0. 9%NaCl> ImM PMSF, 0. IXNaN 

(5) \ih':fus2mM&^m^ i smm\zm^vrc». eoxz^smimu 

^n~MbHBV DNA (PNDR2 6 0) ^^Slt alt 1 Om 1 ^MSb, B e c kma n n SW28D 

UTl:hHBViBe?SLSE^J3 2 0 5;^ei5 4»ffl -^-X. 2 6. 0 0 0 r pm, 41CICT1 e^rWa^O 

(Dmmttsh hHBv:/i^n7«e?(DiiS€:ff'9 i^Ku imi^^^bmmmmtvft. 
fc. m^mmmME c o r i i5ctr;s a 1 1 \zxim [o o 3 1 ] 
u m^m&nm^^^-x«>^pYA2 1 soec (*ifi«3) 

oRI:feJ;t;Sal I fiSfttCjf ALTfc KHB V:^US DHB c /k hHB eSt^SeSCOttS^^Stt^, ^© 
2«^Saa»S^>5^i5^-pYA2 9 8&f^*l/fc (0 b:hHBVfi:«:£ffl(.>T«BLfc. 



le) . 



50 fta0fiit:hHBefiift*fcHttthHBclaftSH« 
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(6) 



1*Bi¥7-252 300 



10 



hHBcffiflcSfi^Sa^A:. ttfc hHBettfttl/T* 
yi'D-±;i/ttflc9 0 4 (a). 90 5 (b) , C7 1 
-1 703a&. tnit hHBcttftttTt/i^n-^ 
;U!rifl:3 10 5 (a) , 3 12 0 (0) (02a&ffiV^ 

-:J-;V*ii«: (2 0 /i g/m 1 • P B S) *tlDA.TKt$ 

■am M^saasffi s o « i supassict i m lo 

0. 0 SXTween 2 OS^tyPBS * 



&ty'^'D-:^;^s^ft:*llDAmMSlt:s•li•m op 

[0 0 3 2] 

■?-©JS«, « 1 JcSfi 5 IcM^gSHtttth h H B e 
tP^, 37ti^*Jg^T-5DHBcSeHttln;thH 

[0 0 3 3] 
[£l] 







1 

4 92ninqa*jK: 

1 


thHBe (a) 


t hHBe (b) 


>2. 0 i 


t hHBc (a) 


t hHBc (0) 


0. 00 5 j 


t hHBc {^) 


hhHBcCn-17 


0. 0 5 ! 


hhHBcC71-17 


thHBe (b) 


>2. 0 1 


t hHBcC7Mr 


t hHBcC7M7 


0. 279 : 
1 



[0034] 

DHB c/t KHB xH^aaHttJVsriiT r p -x 

», /OHSWDUU m *riEUfcl7kDgag 
&ifiMtUT»&tyi'D-:J-;i'5v#:9 15 3, 9 19 
0«fflV>fc. 

DHBc/h HHBlT'knTlfa^SaWlC^ViTttHB 
c©;)tf^:*-r:>£l#atLfca#o-l ljii6-llc 
«ai-«75yKE5ll (:/W37««<075yKE5iJ) 
SWtS^^'^y?' HClWI-Sty n-:>-Jl.tt(*:p r 
e-C5. Pre-C14*J:t^t;l'tyMcTf^)«l/ 

DHBc/t hHB::/WS lB'&seBlc:3VsT«-&^ 
H (tfiSE^ 2848-3204 lc:ffia-rS75 

/»E?«s^rr-6) Kjjta^/i' D-:?-;Hii#:T o e 

0 6 iD a n et^^S^6ffi^T#6nfcty^'D-±J^ 
tni«:6 8 7 0*fflUTaiStfc. 

DHBc/tKHB::/kS2ii^gaili;:onT»4*y 
■eo«». i'»rn©iB^ga!it.khHBVK6«fs 



[0 0 3 5] 

DHBc/thHBe«#«ail«fllV>T. khJktilf 

®HB etiT:«=!£^>CO.k-5lCl/T)II)eLfc. 
9 6 A-^-f i' n:/w- hc^e'iJi'CHffiffl©* y D 
-±JI'«[«:9 0 4 (2 0/1 g/m 1 'PBS) SlWAT 
K^S-Sm DHBc/thHBei!&gaKS§»t5 

o*t 1 smASiaicT mwKisa^fc. o. 0 5%t 

30 we e n 2 0 «^tf P B S (U >Sg«4a<Cifi*) t 
Ttt»U lM*&tt2M©««*^tJPBST10 0 

fS<c#Rb«:k hm SO til mnav^m^r i i^ra 

S*:3-a-fc. HRPg»fflC7U-=^S*«tt 
hi gGSift^lSftlL, SfilCTll«n]£«:S-&;!tft, 
0PDSllD>tT4 9 2nmO5yeS*8l«Lfc. 
Stt©flB®ft:86lSSR®HB eft(t«l3£fllE I A^y h 
f>f A-XHBeAg/AbE I AJ . U6Xf\ZHBe 
mtrnT^^PHA^yh r-7'f-b;kHBeAg/Abj 

*55M©lii^geHSfflV>&jB«*iSlC*lt«IH4fJ5e 
SOD4 9 2^0. StUfctlr. Kl¥©+yhi:H« 

0. 4:»9B©:«j£«tbhiiif>t>©HBe|fi[{4^£l:Wffi 

[0036] 
[«2] 
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(7) 1$H¥7-2 5 2300 
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(8) i|*B8¥7-2 5 2 300 
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[00 38] 
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(9) #H¥7-2 52300 

15 16 
i5W#-t : 1 
m\<n^^ : 2 9 

Emm : m 

i£^J<OSffi : genomic DNA 

AACCCATGGA TATCAATGCT TCTAGAGCC 

[0 0 3 9] 

s.m^ : 2 

ffiJ4W«S : 2 9 
£$11(^1 : mi 

ffiyi|<iOa^: genoml c DNA 
jgi®: /v^'HBV 

CAAGAATTCC GGTGGAACAG GAGTAGTAG 

[0040] 

ffiJiJS^ : 3 
KfiJ«*f : 2 9 
S^lJ(^M : ^SS! 

ffiJiJ'OSJS : ge nom i c DNA 

CAAGTCGACG CTCATTTGAA AGCTTATGC 

[004 1] 

EJlJO*? : 2 9 

genomic DNA 

m 

AACCTGCAGT TATTTCCTAG GCGAGGGAG 

[0042] 
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(10) !|#«¥7-2 5 2300 

17 18 
E«## : 5 

m<^^ : 27 

Emm : m 

: se nom i c DNA 
im: bhHBV 

m 

AACGAATTCA TGCAACTTTT TCACCTA 

[0043] 

fim^ : 6 
SMn^-^ : 3 0 

mmm m 

S^Jt'^Sia : S e n o m i c DNA 
fiilB: t hHBV 

AACGAATTCA ACAACAGTAG TTTCCGGAAG 

[0044] 

mm^ : 7 

iE?JcO*$ : 3 0 
StmW. : «K 

i£3^I''D91IS : S e n o m i c DNA 
jgjSt: t hHBV 

ACGAATTCAT GGGAGGTTGG TCTTCCAAAC 

[0045] 

mS^- : 8 

mi<n3i^ : 2 9 

m<nm : tm 

ii9K<0SIS: ge nom i c DNA 
SH: bhHBV 

AACGTCGACG GCCTGAGGAT GACTGTCTC 

[0046] 
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(ID 



<#M¥7-2 5 2 30 0 



19 



20 



[0047] 



[0048] 



[0049] 



E^Wfi* : 2 7 

Emm : m 

: ge nom i c ONA 
fijS: tfHBV 

CAAGAATTCA TGGCTGCTCG GGTGTGC 



Em^ ■ 1 0 

EJII<0^* : 2 8 

ii^J<^SilS ; g e n o m i c DNA 
jfiSH: hhHBV 

CAAGTCGACG GCAGAGGTGA AAAAGTTG 



mnm : 1 1 

E^<^SI£: genomic DNA 
iBiH: t hHBV 

AACGTCGACG CCCCAAAGCC ACCCAAG 
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(12) 



i|#B8¥7-25 2300 



21 



22 



a««#: 12 

W.fin^-^ : 5 3 4 

mm : m 
mm. : 

le^ilf^aSl: cDNA to genomic RNA (HBe insert) 

ATGCAACTTT TTCACCTCTG CCTAATCATC TCATGTTCAT GTCCTACTGT TCAAGCCTCC 60 

AAGCTGTGCC nGGGTGGCT TTGfiGGCATG GACATTGACC C6TATAAAGA ATTTGGA6CT 120 

TCieTOQAGT TACTCTCTTT TTT6CCTTCT 6ACTTCTTTC CTTCTATTC6 AGATCTCCTC 1«0 

GACACCGCCT CTGCTCTGTA TCGGGAGGCC TTAGAGTCTC CGfiAACATTS TTCACCTCAC 240 

CATACAGCAC TCAGGCAAGC TATTCTGTGT TCGGGTGAGT TGATGAATCT GGCCACCTGG 300 

GTGGGAAGTA ATTTGGAAGA CCCAGCATCC AGGGAAHAG TAGTCAGCTA TGTCAATGTT 360 

AATATGGGCC TAAAAATCA6 ACAACTAHG TGGTTTCACA TTTCCTQTCr TACTTTT6GA 420 

AGA6AAACT6 TTCTTGAGTA THGGTATCT TTTGGACrGT GGAnCGCAC TCCTCCAGCT 4«0 
TACAGACCAC CAAATGCCCC TATCTTATCA ACACTTCCGG AAACTACTGT T6TT S34 



[0050] 

E^JS-f : 1 3 
S^JcO^S : 4 6 2 

s.mm : «K 
mm : 

£^(^&iK:cDNA to genomic R.MA (HBx insert) 



ATG6CTGCTC G6GTGTECT6 CCAACTGGAT CCHCGCGGG ACGTCCTTTG TCTACGTCCC 60 

GTCGGCGCTQ AATCCCGC6G ACGACCCGTC TCGGGGCCGT TTGGGGCTCT ATC6TCCCCT 120 

TCTTCATCTG GCGTTCCG6C CGACCAi^GGG GCGiMCCTCT CTTTACGCGG TCTCCCCGTC ISO 

T6TI»:CTTCT CATCTGCCG6 ACCGTGrGCA CTTi^CTTa CCTCTGCACG TCGCATGQAG 240 

ACCACCGTGA ACGCCCACCA GGTCTTGCCC AAGGTCTTAC ATAAGAGGAC TCTIG6ACTC 300 

TCATCAATGT CAACGACCGA CCTTGAGGCA TACTTCAAAG ACTGTHGTT TAAG6ACTGG 360 

GAGGAGTT6G 666AGGAGAT TA6GTTAAAG GTCTTTGTAG TA6GAGGCTG TAGGCATAAA 420 
TTGGTCT6TT CACCAQCACC ATGCAACTTT TTCACCTCTG CC 462 



[005 1] 

ISMS^ : 1 4 
aM<0*$ : 8 7 

£$!l<0Sl£ : cDNA to genomic RNA (PreCore insert) 



ATGCAACni TTCACCTCTG CCTAATCATC TCATGTTCAT GTCCTACTGT TCAAGCCTCC 60 
AAGCTGTGCC nCGGTGGCT TTGGG6C 87 



[0 0 5 2] 
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(13) i»M¥7-2 5 2 300 

23 24 

ejlj<7)fi? : 3 5 7 

mm^M : mi 
mm : -*« 

ajWcoSJfi: cDNA to genomic RNA (Pr€Sl insert) 

ATGGGAGGTT OGTCTTCCAA ACCTC6ACAA 6GCATGGGGA C6AATCTTTC TGHCCCAAT 60 
CCTCTGGGAT TTTTTCCCGA TCACCA6TTG GACCCT6CGT TC6GAGCCAA CTCAAACAAT 120 
CCAGAnGGG ACTTCAACCC CAACAAGGAT CACTGGCCA6 AGGCAAATCA GGTAG6AGCG 180 
GGAGCATTCG 66CCAGGGTT CACCCCACCA CACGGCGGTC TTTTGGG6TG GAGCCCTCAG 240 
GCrCAGGGCA TATTGACCAC AGTGCCAGCA GCGCCTCCTC CT6CCTCCAC CAATC6GCA6 300 
TCAGGAAGAC AGCCTACTCC CATCTCTCCA CCTCTAAGAG ACAGTCATCC TCAGGCC 357 

[0053] 

E«»# : 1 6 
ffiWO** : 1 6 5 

mm : m 

SWi^aSSrcDNA to genomic RNA (PreS2 Insert) 

ATGCA6TG6A ACTCCACCAC ATTCCACCAA GCTCTGCTAG ATCCCAGAGT GAGGGGCCTA 60 
TATTTTCCTG CTGGTGGCTC CAGTTCCGGA ACAGTAAACC CTGTTCCGAC TACTfiCCTCA 120 
CCCATATCGT CAATCTTCTC GAGGACTGGG GACCCTGCAC A6AAC 165 

[0054] 

w.m^ : 1 7 

: 2 6 1 

ffi5»IiOSS: ge nomi c DNA 
WM 

ATG6ATATCA ATGCTTCTA6 AGCCTTAGCC AATGT6TATG ATCTACCAGA TGAFTTCTTT 60 
CCAAAAATAG ATGATCTTGT TAGAfiATfiCT AAAGACGCTT TAGAC6GTTA TTGGAAATCA 120 
GATTCAATAA A6AAACAT0T TFTGATTGCA ACTCACTTTG TGGATCTTAT TQAAGACTTC 160 
TGGCAGACTA CACAGGGCAT GCATGAAATA GCCGAATCCT TAAGAGCTGT TATACCTCOC 240 
ACTACTACTC CTGTTCCACC G 261 

[0055] 



-1659- 



(14) 



1#8l¥7-252 3 00 



2? 
: 1 8 

nim-RZ : 4 1 1 

Emm : m 

WM^WS. :genomic DNA 



26 



m 

379 

GCTCAHTGA 
CTTTGGTGOC 
CGCHGCGTA 
GAACCAATCA 
AGAAAACCTC 
AGAAGACGTT 
CTCCCACGTA 



AAGCHATGC AAAAATTAAC QAOGAATCAC TGQATAGGGC TAGQAGArTG 60 

ATTACAACTG TTTACTGTG6 GGAGAAGCTC AAGTTACrAA CFATATTTCT 120 

CTTGGTTAIC AACTCCTGAG AAATAIAGAG GTAGAGATGC CCCGACCATT l&O 

CTAGACCAAT CCAT6TGGCT CAGGGAGfiCA GAAAAACAAC TACGGGTACT 240 

GTGGACTCGA ACCTAGAAGA AGAAAAGTTA AAACCACAGT TGTCTATG6G 300 

CAAAGTCCCG GGAAAGGAGA GCCCCTACAC CCCAACGTGC GGGCTCCCCT 360 
GTTC6AGCAG CCACCATAGA TCTCCCTCGC CTAGGAAATA A 411 



^^^-©fim a) HBelfiJgagT&}fAb&58S 



SiiG^*lfAbfc^S^^3'-pYA2 9 7, e) 7^ 
20 US2Kiiafi?£JfAU:t»S^^5'--pYA2 9 8 

HBvmt^^(DmAWTmik^\t\i hHB vae? 



[01] 



b) pYA301 

c) pYA2M 

d) pYA»7 
c) pYA29i 



^99A 



^99A 



|ate9»A 



l__ Ml 

1 OHBc Ww [ gP 

aNBe t7M jcP 



2ZL. 



HBeAg ITlM I-BLGTRCS5KV0- 



2M7 



0HBc I36at 



rkS 1 Udaa 

JSSt 



•VP PKBc IMn U 



HBc ISMa VD| DHBc Ute 

!S3 



^99A 



PTk99A 



1114 1906 

" ' id 



VI> DHBc 136u 



371 



3- 



(5i)int.ci.« mim ffmmm^ fi s^lfs*ffl»f 

C12N 15/09 ZNA 
GO IN 33/569 L 
33/576 B 
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